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in our Curve, the great eft Breadth is when the Point F divides 
the Line A bin extream and mean Proportion : whereas in the 
Edliateif is when A B is triple in power toB¥. Andrhfgre'ateli 
EFtfr Ordinate in the Foliate is to that of our Curve nrarh 
as 3 to 4, or exaBly as V \ \/ ~ — ^ to s? $\/\ If-;, 

Butfiillthefe Differences are not enough to make them two 
diflintf Species, they being both defined by a like Equation, if 
the Afymptote S G P be taken for the Diameter. And they 
are both comprehended under the fortieth Kind of the Curves 
of the third Order, as they ftand enumerated by Sir Ifaac 
Newton, in his incomparable Treatife on that Subject. 
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IV. An eafy Mechanical Way to divide the Nautical 
Meridian Line in Mercator^ $ro\eBion$ with an 
Account of the Ration of the fame Meridian Line 
to the Curva Catenaria. By J. Perks, M. A. 

THE moftufeful Proje&ion of the Spheric Surface 
of Earth and Sea for Navigation, is that common- 
ly cali'd Mercators; tho' its true Nature and Conftrudion 
is faid to be firft demonftrated by our Countryman 

Mr. Wright, in his Correction of the Errors in Navigation. 
In this Proje&ionthe Meridians are all parallel Lines, not 
divided equally, as in the common plain Chart (which is 
therefore erroneous,) but the Minutes and Degrees (or 
ftridly, the Fluxions of the Meridian,) at every feveral 
Latitude are proportional to their refpeSive Secants* Ot 
a Degree in the projected Meridian at any Latitude, is 
to a Degree of Longitude in the Equator, as the Secant 
of the fame Latitude is to Radius. 
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1 he Reafon of which Enlargement of the Elements of 
"Latitude is, to counterbalance the Jnlargement of rhe 
Degrees of Longitude. For in this Projection, the Me- 
ridians being all parallel, a Degree of Longitude at (Tup. 
pofej Co Deg. Lat. is become equal to a Degree in the 
Equator, whereas it really is .(on the Globes Surface) but 
Julfzs much, the Radius of the Parallel of 60 Deg (that 
is its Cofinc) being but half the Radius of the Equator. 
Therefore to proportion the Degrees of Latitude tothofe 
of Longitude, a Degree (or Elemental Particle,) in the 
Meridian, is to beas much greater than a Degree for like 
Particle,) in the Equator, as the Radius of the Equator is 
greater than the Radius of the Parallel of Latitude, vi%. 
its Lcfwe. 

In Fig, f let the Radius CD reprefent half of the Equa- 
tor, D M an Arc of the Meridian ; MS its Sine, C E its 
Secant ; then is CS equal to its Cofine : and CS : C M : : 
C D(- C M) : € B 9 that is, as Cofine : to Radiiis : : fa 
is Radius : to Secant. The Cofines being then, in this* 
Proje&ion, fuppos'd all equal to Radius, or (which comes 
to the fame> the Parallels of Latitude being all made 
equal to the Equator, the Radius of the Globe, at every 
point of Latitude, (by the precedent Analogy ) is fuppo- 
fed equal to the Secant of Latitude ; and confequently 
the Elements (Minutes, &c.) of the Meridian muft be 
proportional to their refpedive Secants, 

The Way Mr Wright takes for making his Table of 
Meridional Parts, is by a continual Addition of Natural 
Secants, beginning at 1 Minute, and fo proceeding to 
8+ Deg. Dr. tyalUs (in Phil. Tranf. No. 1 76) finds the 
Meridional Part belonging to any Latitude by this Se- 
ries, putting S for its Natural Sine, viz.S 4- }S 3 -\~ ?S S -^ 
r 'S 7 + ~ S 9 &c. which gives the Meril fart required; 
How to find the fame Mechanically by means of aneafi- 
Iy-con(lruded Curve Line, is what 1 lhall now (hew. 
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i. Prepare a Rular A B (/%. 2 J of a convenient Length, 
in which let £ be equal co the Radius of the intended 
Proje&ion, To the Point o as a Center (on the .narrow* 
er Edge of the Rular) fallen a little Plate- Wheel wb tigit: 
to the Rular, and of a Diameter a little more than the 
thicknefs of the Rular. let K R (r^.3.) reprefent ano- 
ther long Rular, to which A R is a perpendicular Line. 
Place the Rular 4 B upon the Line J R* ; with the Centct 
of the Wheel ^t^. Then with one Hand .holding "fa ft: 
the Rular K R, with the other Hand flide the end B ox 
the Rular A B by the Edge of KR 5 fo will the little 
Wheel, tt h defcribe on the. Paper a Curve Line AC B, to 
be continued as far as is convenient, 

2. having drawn the Curve ACB, draw a ftrcight 
Line KR by the Edge of the Rular K R: which Line, is 
the Mm&lin to be divided, and alfo an Afjrnptotc to the 
Curve ACB. 

3. In this Meridian, (accounting J< to be the Point of its 
Interfe&ion with the Equator,) the Point anfWcri/jg to 
any Degree of Latitude is thus found. In the perpend:* 
cular A R f make R G equal to the -Cofirit of Latitude 
(Radius being A R,) and from G draw G C parallel to 
K R, and interfe&ing the Curve in C. With Center t 
and Radius CM — AR> flrike an Arc cutting the Meri* 
dianat#/; fo is Mthe Point defirU 

4. In the Curve A C, let c be a Point infinitely hear to 
C y and c m 9 (= C M ,) a Tangent to the Curve at c 3 ma« 
king the little Angle M C m, to which let the Angle R A r 
beequal;fois/?r = Md CaPerpendieularfrom^to^^.) 
Draw C D equal and parallel to A% interfe&ing KR in 
S. With Center Cand Radius CD draw the Arc D M, 
and its Tangent D E and Secant*C E. 

5. Becaufe of the like Triangles CDE,Mdm% CD; 
C EnMd: Mm, that is, as Radius to Secant of the 
Arc D M, (whole Cofine is C S — G R J ; : fo is M d 

G g g ( ~ 
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( = R r a Degree or Particle of the Equator :) to Mm 
the Fluxion or correfpondent Particle of the Meridian Line 
R M. Whence, and from what is premifcd concerning 
the Nature of this Nautical Proje&ion, 'tis evident that 
R Mis the meridional Part anfwering to the Latitude whofe 
Cofmeis G R. Or thus ; With Center R and Radius 
A R defcribe the Quadrant Ax<*> in which let the Arc 
A x be equal to the given Lat. From * draw k C paral- 
lel to K R % and interfering the Curve in C, fo is C x the 
Meridional Part defir'd being equal to R M, as is eafy 
to fhew. 

As to the other Properties of this Curve, tis evident, 
from its Conftru#ion, that itsTangent (as CM) is a Con- 
ftant line every where equal to A R ; the Curve being 
generated by the Motion of the Wheel at the End ot 
the Rular which is its Tangent. And from hence the 
Curve ACS may, for diftindtion, be call'd the EquU 
tangential Curve. 

7. The Fluxion of the Area AR MC is the littk Se- 
£tot or Triangle MC d, which fame isalta the Fluxion 
<of the Sector CDM : whence the Areas ARMC, 
CD Marc equal, and the whole Area A C B &c, KM R 
being infinitely continued, is equal to the Quadrant ARa; 

8. To find the Radius of Curvature of any Particle, 
as C c, from Cdraw an indefinite Line C T perpendicular 
to C M, (on the concave fide of the Curve,) and from c 
another Line perpendicular to cm, which Lines, (becaufe 
of the Inclination of CM to cm,) will famewhere meet 
as at /; making an Angle CTc~ MCm. Thefe Angles 
being equal, their Radii are proportional to their Arcs : 
therefore, M d : C c : : MC :C f. But-Cc = dm fbe. 
caufe of C M ~ c m) fo that Md % dm (::CD • D E) 

1 1 CM : cT* But CD — C M, therefore CT^DEzL 
Tangent of the Arc D M 

9* 
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9. So that fuppofing A ft a Curve Line in which are 
all the Centers of Curvature of the Particles of ACB, 
any point as T being found as before, the Length A T 
("by the nature of Evolution of Curves, ) is every where 
equal to theTangent of its correfpondent Circular Arc DM. 
The Point T'xs alio found by making M T perpendicular 
to R M, and equal to the Secant CE : for fo is the An- 
gle C M 7= M C D ; and the Triangle McT equal to 
the Triangle C D E- 

10. Let A Hh be an Equilater Hyperbola whofc Semi- 
axis is A R and Center R. In the Meridian let R P be e- 
qual to the Tangent D E. Join A P, and draw PH—AP 
and parallel to A R. Compleat the Parallelogram HNR P, 
fo will the Point H be in the Hyperbola, and its ordi- 
nate HNQ—RP— DE^CTjbe equal te the Curve 
AT t. From whence, and from Prof. ^ Cor oil. 1. of 
Dr. Gregory's Catemria (Phil TranJ. N. 23 it) it appears that 
the Curve A Tt is that call'd the Catemria or Funicularia, 
viz. the Curve into whofe Figure a (lack Cord or chain na- 
turally difpofes its felf by the Gravity of its Particles. 

"11. Hence we have another Property of the CatenarU 
" not hitherto taken notice of (that i know of,) viz,, that 
fuppofing A R (= a, the conftant Line in Dr. Gregory) 
equal to the Radius of the Nautical Projection, and 
R is?" the Secant of a given Latitude, then is N T the 
*' Catenarian Ordinate at M, equal to R M the Meridio- 
•* nal Part anfwering to the Latitude whofe Secant is 

" R N. 

1 x. That T A is the CatenarU is alio demonftrable from 
Dr. Gregorys firft Prop. Let Tu be the the Fluxion of 
the Ordinate N T ; and tu (= tf n) the Fluxion of the 
Axe A N. Then becaufe of like Triangles TC M, Tu f, 
C M : C T(— TA) .- : Tu : « r, that is, as C M a con- 
ftant Line to T A the Curve .-: fo is the Fluxion of the 
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Ordinate, to that of the Axe ( y : x ) according to Prop* 
I , CateparU. 

13. From the Premifes the Conftru#ion and feveral 
Properties of the Cat en aria are eafily deducible ; one or 
two of which HI fet down. 

i. The Area AT MR is equal to AOPR aRedangle 
contained by Radius AR and R P the Tangent anfwe- 
ring to Secant HP ~TM> For becaufe of the like Tri* 
angles C Mm r C Eeh CM: C E :: Mm : Ee, that is, 
putting/, /, t} m for Radius, Secant, Tangent and Me- 
ridional part RM.) r : s :: m : /whence r t= sm, ani 
all the r t — all the sin, that is AOPR = AT MR, 
which agrees with Dr. Gregory's Cor. 5. of Prop. 7. 

14. Suppofing the former Conftru&ion, let be added 
the Line R H % including the Hyperbolic Sector ARH+ 
I fay the fame Sedtor is equal to half the . RedJangle 
A RM (^contained by Radius A R and theMeridional Part 
R Ms ( = f r w), For the Se&or A R H^z Triangle R MH 
wanting the Semifegment AN H. The Fluxion of the 

Triangle R MH is * ~ ~ . . The Fluxion ofANHis 

» ■> 

t 3. So the Fluxion of the Se&or A RH is 

mm 

. J |- -»*-. £ s 

— j ./=: — T-~, , ? Tis found before (Seft,< 13.) that 

r \ s (s : — ) : : ^ : / ; whence / ^ = — w. And becaufe 

r r 

of the like Triangles CD £, £/>, C Z> : DE : : Ef: 
f'e. But Ef— Mm— m, becaufe both £/and Mm arc 
to /Wrf in the fame Reafon, w*. as r to r ; therefore r : * 

1/ : — j .•-;;!». .• j : wnence / j = — m^ and « s =: 

r r % 

- s s 
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s s~~t t . r r . m 

— • m — — m = ? r m, =tho Fluxion of the Hy« 

ir %r 

perbolic Se&or A R H, whofe flowing Quantity is there- 
fore equal to \rm^\ A R Mg. J2.E.Q 

i 5% This ihews another Property of the Catenaria, viz, 
that it fquares the Hyperbola ; for R M is equal to NT 
the Ordinate of the Cat atari*. 

1 6a In Fig. 4. Let A R be Radius, A C B the Equitangen- 
tial Curve; MR Wits Afymptote, in which let M, N, be 
any two Points equally diftant from /?• Upon M draw 
ML parallel to A R and equal to the Difference of the 
Secant and Tangent o^tbat Latitude whol?, Meridional 
Part is #M:(by H>4,)Up9ft M draw ^Q parallel to 
AR, and equal to .-the Sum^rk){ the forefaid Secant and 
Tangent, Do thusifrom as many Points in the Afymptote 
as is convenient, and a Curve drawn^equably through the 
Points £.--■? ~<#4 — •&* &c. will be a Logarithmic Curve? 

whofe Suhtmgem (beiag cpnftanO is equal to Radius 

A R* 

17. Lettf* be an Ordinate infinitely near and parak- 

lal to#X>. O'p-zzN'n- the Fluxion of the Afymptote ; 
7* the Tangent, and 7" AT: the Subitangenr « to the Log?* 
rith.Curve inO. Then */> : p <: N : ]$T. . But. 
// = j + * ; therefore ^ — j + '• fO-^m (the 
Fluxion of the Meridian or Afymptote.) So the Analo-. 
gy is i+ * : w •: H" * : #7*. By S*#. 13, 14, ; -i: **. 
; : ^ : r; alfo, -.;.: iw-2: * • r. and thence j r\~ >%•',** :: 
t-f s : n wherefore is #r {"the Subtangent to £ a 0) e- 
qual to Radius A R a conftant Line,, and comequently 
the Curve L AO is the Logarithmic Curve, and ics Sub- 
tangent known. 

18. The fame Demonftration .ferves for L . M, (any 
Ordinate on the other Side of A R) only changing the 
Sine + into — 5 and then it agrees with Mr. fames 
Gregory's Prof.^pag. 17 < of his Exercltntions , viz. that 

G p 2 ^ ?/> ? v 
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the Nautical Meridian is a Scale of Logarithms of the Diffe- 
rences wherely the Secants of Latitude exceed their refte&ive 
tangents, Radius heing Unity. So here R M is the Loga- 
rithm of M L, the Difference of the Secant and Tangent; 
of the Latitude whofe Meridional part is RM. 

19. Suppofing the precedent ConftrudHon, if through 
any point C of the Curve ACB be drawn a right Line 
GCW parallel to M R, terminated with the Logarithmic 
Curve in W and the Radius A R in G •. I fay that the fame 
right Line WG is equal to the intercepted part of theCurve 
Line A C 

io. Letn>g be a Line infinitely near and parallel to 
WG, and terminated by the fame Lines ; and CS, W<r, 
perpendicular to the Meridian ; C S interfering wg in z, 
and W<r in f. Let CM be a Tangent to A C in c] 
Wrr a Tangent to AW in W ; fo is C M= o- t. Becaufe of 
like Triangles Czc, C S M\ and Wyv, Wa-r-, CS : 
C M : : Cz : C c : alfb Wtr : «■ r : : Wy t y m. But 
W<r~CS-, o-r—CM; C z—Wy; therefore is «» 
the F/uxion of GW, equal to Cc the Fluxion of the 
Curve A C: Confeq»ently G W~ A C. q. e. d. 

ft may be noted that this Equitangential Curve gives 
the Quadrature of a Figure of Tangents (landing perpen- 
dicular on their Radius. In Fig. 3. let A y T be a Curve 
whofe Ordinates as g y, G F, are equal to the Tangents 
-of their refpedive intercept Arcs A k, Ax. Let T6? be 
produced to touch the Curve A C in C : then is the Area 
A VG equal to the Rectangle contained by Radius A R 
and GC the produced part of the Ordinate ; or A V G ~ 
AR x GC. The Demonftration of which, and of the fol- 
lowing Se0hff, I for Brevity omit. 

x2. ifwefuppofethe Figure ACB &c. KRfFig. 2.) 
infinitely continued, ro be turned about its Afymptote 
&K as ai* Axe, the Solid fo generated wilt be cq«al to 

a 
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Wangled Cone whofe Altitude is equal to A R. And its- 
Curve Surface will be equal to half the Surface of a 
Globe whofe Radius is AH. So that if the Curve be 
continued both rem infinitely (as its Nature requires) the 
whole Surface will be equal to that of a Globe of the fame 
Radius A R* 

The Defcription of the Rular and Wheel, Fig. 2, 
is fufficient for the Demonftration of the Properties of 
the Curve : but in order to an actual Conftrudtion for 
Ufe, I have added Fig, $> where AB is a brafs Rular ; 
w h the little Wheel, which muft be made to move free- 
ly and tight upon its Axe (like a Watch- Wheel) the Axe 
being exa&ly perpendicular to the Edge of the Ruhr, 
jreprefents a little Screw-pin to fet at feveral Diftances for 
different Radii, and its under End is to Hide by the Edge 
©f the other fixt Rular. f is a Stud for convenient holding 
the Rular in its Motion. 

Note, Moftofthefe Properties of this Curve hf the Name 
<^ia Tra&rice, are to be found in a Memoire 0/ M* Bomie 
among thofe of the Royal Academy of Sciences for the Tea) 
1.7 ix.* hut not fuhliftid till 1715- : Whereas this Paper 0) 
Mr* Perks was produced before the Royal Society in May 
1714, as appears hy their Journal 
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VI. An Account of a 'Boo^entkuledMethodmlncte^ 
mentorum* AuBore. Brook Taylor, LL,D» 8c 
K. S. Seer. !By the Author. 

T If J HEN I apply'd my felf to confider throughly 
\/ y the Nature of the Method of Fluxions, which 
has juftly been the Occafion of fo much Glory to its great 
Inventor Sir Jfaac Newton our moft worthy Prefidcnt, I 
fell by degrees into the Method of Increments, which I 
have endeavour'd toexplainin this Treatife. For it being 
the Foundation of the Method of Fluxions that the Flux- 
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